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(57) Abstract 

Method for establishing a wireless communication between vehicles and communication equipment erected along the road, in particular 
a communication (2) between one or several modules (6) provided to the respective vehicles (3) and communication equipment (5) along 
the road (4), characterized in that use is made for the communication (2) of the "direct sequence spread spectrum" principle, also called 
the "direct access broad spectrum" principle, whereby several modules (6) of such vehicles (3) can simultaneously communicate with the 
above-mentioned communication equipment (5) on one and the same frequency band, and whereby each communicating module (6) is 
distinguished from the other ones to this end on the basis of an allotted code (8). 
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Method and device for establishing a wireless 
5 communication between vehicles and communication 
equipment erected along the road. 

. The present invention concerns a method and a device for 
establishing a wireless communication between vehicles 
10 and communication equipment along the road* 

The invention is designed in the first place for 
exchanging data between a vehicle and a transmitting 
station and/or receiving station along the road, among 
15 others data related to toll driving. 

Systems for exchanging data between vehicles and 
communication equipment along the road are already known, 
but these known systems are little suitable for toll 

2 0 driving, as they cannot transmit the data concerned with 

sufficient certainty in the often short time available. 

Also, the present invention concerns a method and device 
for establishing such a communication which does not have 
25 the above-mentioned disadvantage, in other words which 
allow for a two-way communication which, even with a 
transmission and receiving range extending over a very 
short distance, for example a few metres, makes it 
possible to have a very reliable data exchange between a 

3 0 module in a car, in particular a riding car, and 

receiving equipment erected along the road in a very 
short time. 

To this end, the invention" in the first place concerns a 
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method for establishing a wireless communication between 
vehicles and communication equipment erected along the 
road,. in particular a communication between one or 
several modules provided to the respective vehicles and 
5 communication equipment along the road, characterized in 
that use is made for the communication of the "direct 
sequence spread spectrum" principle, also called the 
"direct access broad spectrum" principle, whereby several 
modules of such vehicles can simultaneously communicate 
10 with the above-mentioned communication equipment on one 
and the same frequency band, and whereby each 
communicating module is distinguished from the other ones 
to this end on the basis of an allotted code. 

15 The use of what is called the "direct sequence spread 
centrum" principle, offers the advantage that a large 
number of communication links can be simultaneously 
established with the modules of several passing vehicles. 
Another major advantage of applying the "direct sequence 

20 spread centrum" principle for such a communication 
consists in that a good communication can be established 
with very great certainty, in other words a communication 
whereby all the required information is transmitted, even 
when the vehicles pass at a very high speed and thus are 

25 situated within the "range of the equipment used for 
merely some tenths of a second. The data to be 
transmitted are coded very redundantly by means of the 
above-mentioned code, so that even a partial loss of the 
transmission is compensated by the redundancy of the 

3 0 data. 

Preferably, a two-way communication is established to 
this end. 
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Further, for the above-mentioned code is preferably used 
what is called a pseudo arbitrary code. 

According to the most preferred embodiment, use is made 
5 of what is called the "DSRC microwave band" for the 
above-mentioned frequency band, which is situated at 
about 5.8 Gigahertz. 

According to the most preferred embodiment, also the 
10 content of the communication will be secured, in 
particular by cryptographically transforming it so as to 
allow for authentication* of the source and/or encryption 
of the data. 

15 According to a particular embodiment, the communication 
equipment along the road will be mobile, in particular it 
will be equipment which can be moved and/or wheeled, so 
that it can be easily used in different places . 

2 0 Further, the invention also concerns a device for 

realizing the above-mentioned method, characterized in 
that it consists of the combination of a multiple of 
modules which are to be build in and/or are built in 
respectively in vehicles on the one hand, and 
25 communication equipment which is erected and/pr can be, 
erected along the road on the other hand, whereby these 
modules and this communication equipment is provided with 
electronics which make it possible ^ for the communication 
equipment to communicate with the modules situated within 

3 0 the transmission and receiving range of said 

communication equipment by means of a wireless connection 
at short distance, such by means of a communication 
making use of the "direct sequence spread centrum" 
principle, also called "direct access broad spectrum" 
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principle. 

In order to better explain the characteristics of the 
invention, the following preferred embodiment is 
described as. an example only without being limitative, in 
any way, with reference to the sole accompanying drawing, 
which schematically represents a device according to the- 
invention, applied for toll driving: 



As is represented in the accompanying figure, the 
invention concerns a device 1 for establishing a wireless 
communication, in particular a two-way communication 2, 
between vehicles 3 which are situated on a road 4, and 
communication equipment 5 which is erected along the road 
15 4, for example on the side thereof. 

The two-way communication 2 is hereby carried out by 
means of modules 6 which are provided to this end in the 
vehicles 3 . 



The invention is special in that, on condition that the 
necessary electronics are provided in the communication 
equipment 5 and in the modules 6, a communication 2 is 
established with every vehicle 3, making use of the 
"direct sequence spread spectrum" principle, also called 
the "direct access broad spectrum" principle, whereby all 
modules 6 situated within the range 7 of the transmission 
and receiving equipment used hereby, can communicate with 
the above-mentioned communication- equipment 5 on one and 
the same frequency band, as every communicating module 6 
is distinguished from, another one on the basis of - the 
allotted code 8 . 



The use of the "direct sequence spread spectrum" 





i* 
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principle allows for a very solid communication. As is 
known, data are hereby transmitted in such a digitized 
manner that even when interferences occur whereby certain 
digits are lost, the transmitted data can still be 
perceived with great if not complete certainty, so that 
no second attempt has to be made to communicate, as is 
the case with other systems known until now which are 
used to establish communication links between riding 
vehicles and a beacon or such along the road. 

Thanks to the fact that a reliable communication can 
always be established as of the first request according 
to the invention, the necessary data can be transmitted 
in a very short time, so that also very fast vehicles 3, 
which are merely present within the range 7 for a 
fraction of a second, can be intercepted in the case of 
toll driving. 

Moreover, by allotting a pseudo arbitrary code 8 to the 
different modules 6 as mentioned above, the different 
modules can be easily distinguished, in other words can 
be easily identified. 

As mentioned above, it is clear that the invention both 
concerns the method used, hereby,, as the whole of 
components -for realizing said method. 

It is clear that the above-mentioned modules 6 are not 
necessarily independent units which- are built in in the 
vehicles 3, but that they can also be electronic circuits 
which are part of the onboard computer or such of the 
vehicles 3 concerned. 



The present invention .is by no- means limited to the. 
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embodiment described as an example and represented in the 
drawing; on the contrary, such a method and device for 
establishing such a wireless communication can be made 
according to several variants while still remaining 
5 within the scope of the invention. 
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Claims . 

5 

1. Method for establishing a wireless communication 
between vehicles and communication equipment erected 
along the road, in particular a communication (2) between 
one or several modules (6) . provided to the respective 

10 vehicles (3) and communication equipment (5) along the 
road (4) , characterized in that use is made for the 
communication (2) of the "direct sequence spread 
spectrum" principle, also called the "direct access broad 
spectrum 1 ' principle, whereby several modules (6) of such 

15 vehicles (3) can simultaneously communicate with the 
above-mentioned communication equipment (5) on one and 
the same frequency band, and whereby each communicating 
module (6) is distinguished from the other ones to this 
end on the basis of an allotted code (8) . 

20 

2. Method according to claim 1, characterized in that a 
two-way communication (2) is established by means of the 
above-mentioned principle. 

25 3. Method according to claim 1 or 2, characterized in 
that for the above-mentioned code (8) is used what is 
called a pseudo arbitrary code. 

4. Method according to any of the preceding claims, 
3 0 characterized in that for the above-mentioned frequency 

band, use is made of what is called the "DSRC microwave 
band", which is situated at about 5.8 Gigahertz. 

5. Method according to any of the preceding claims, 
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characterized in that the content of the communication 
(2) is secured. 

6. Method according to claim 5, characterized in that the 
5 content of the communication (2) is secured by 

cryptographically transforming it. 

7. Method according to any of the preceding claims, 
characterized in that the communication equipment (5) 

10 erected along the road (4) is mobile. 

8. Method according to any of the preceding claims, 
characterized in that it is used for transmitting data 
during toll driving. 

15 

9. Device for realizing the - method of claim 1, 
characterized in that it consists of the combination of 
a multiple of modules (6) which are to be build in and/or 
are built in respectively in vehicles (3) on the one 

20 hand,, and communication equipment (5) which is erected 
and/or can be erected along the road (4) on the other 
hand, whereby these modules (6) and this communication 
equipment (5) is provided with electronics which make it 
possible for the communication equipment (5) to 

25 communicate with the modules (6) situated within the 
transmission and receiving range (7) of this 
communication equipment (5) by means of a wireless 
connection at short distance, such by means of a 
communication (2) making use of the "direct sequence 

3 0 spread centrum" principle, also called "direct access 
broad spectrum" principle. 



WO 98/53436 



1/1 



PCT/BE98/00071 




INTERNATIONAL SEARCH REPORT 



taiional Application No 

PCT/B? 98/00071 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 6 G08G1/017 G08G1/0967 G07B15/00 



According to International Patent ClassificationflPQ or to both national classification and IPC 



3. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 6 G07B G07C G08G H04B H04J 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 4 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



WO 89 04093 A (NYSEN PAUL A ; TOBIAS 

RAPHAEL (AU)) 5 Hay 1989 

see abstract; claims; figures 

see page 1, line 25 - page 3, line 14 

see page 10, line 17 - page 12, line 31 

see page 39, line 1 - line 7 

see page 53, 1 ine 3 - 1 ine 22 

US 5 488 631 A (GOLD KENNETH S ET AL) 30 

January 1996 

see abstract; figures 

see column 1, line 9 - column 2, line 4 

see column 6, 1 ine 10 - 1 ine 41 



1-9 



1-6,9 



X Further documents are listed in the continuation of box C. 



Patent family members are listed in annex. 



Special categories of cited documents : 

A" document defining the general state of the art which is not 
considered to be of particular relevance 

E" earlier document but published on or after the international 
filing date 

V document which may throw doubts on priority ciaim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

O" document referring to an oral disclosure, use, exhibition or 
other means 

P* document published prior to the international filing date but 
later than the priority date claimed 



T" later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document rs taken alone 

"Y" document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

document member of the same patent family 



Date of the actual completion of theinternational search 



26 August 1998 



Date of mailing of the international search report 

03/09/1998 



Name and mailing address of the ISA 

European Patent Office, P.B. 5818 Patentlaan 2 
NL - 2280 HV Rijswijk 
Tel. (+31-70) 340-2040. Tx. 31 651 epo nl. 
Fax: (+31-70) 340-3016 



Authorized officer 



Meyl , 0 



Form PCT/tSA/210 (second sneer) (July 1992) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



In' ittonal Application No 

PCT/BE 98/00071 



C.(Conttnuatlon) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category * 



Citation ot document, with indlcation.where appropriate, of the relevant passages 



Relevant to claim No. 



EP 0 495 708 A (GEMPLUS CARD INT) 22 July 
1992 

see abstract; figures 

see column 1, line 4 - line 50 

GB 2 285 371 A (SAMSUNG ELECTRONICS CO 

LTD) 5 July 1995 

see abstract; claims; figures 

DE 43 31 286 A (BOSCH GMBH ROBERT) 16 
March 1995 

see abstract; claims; figures 

EP 0 465 165 A (XEROX CORP) 8 January 1992 



7,8 

1,2,9 
1-3,9 

1,9 



f=oim PCT/1SA/210 (continuation ot second sheet) (July 1992) 



page 2 of 2 



INTERNATIONAL SEARCH REPORT' 

Information on patent family members 



I national Application No 

PCT/BE 98/00071 



Patent document 


Publication 




Patent family . 




Publication 


cited in search report 


date 




member(s) 




date 


wu oyu4uyo a 


nc-nc-1 qqq 


AT 


1 **9«79 
LOCO / o 


T 
1 


lO U 1 i j ?D 






All 
AU 


c 1 AOQPI 

o i u^yu 


D 
D 








All 
AU 


9c a 9CQQ 
20U40OO 


A 


91-nC-1 QQQ 

c j uo iyoy 






All 
AU 


cO** / / OO 


A 

A 


uo uo iyoy 






r a 
LA 


x ouu^oy 


A 

A 


AC- fiC_ 1 QQ9 

UO UO 






UN 


luoooyo 


A 

A 


1 QQQ 
1 j Uj IjOj 






nc 
Ut 


9QC/1QA 9 
OOO4o02 


U 


1 C— fi9— 1 QQ£ 






DE 


3854862 


T 


14-11-1996 






EP 


0328836 


A 


23-08-1989 






UI 1 

nU 


91 91 

£ 14100 


D 
D 


9Q_A9_1 QQft 
4U UO I77Q 






IN 


171133 


A 


01-08-1992 






JP 


3503229 


T 


18-07-1991 






IIC 

Uo 


C 1 C/1QQC 
3 XD4yOD 


A 

A 


1 7_1 1 _1 QQ9 

1 / "J. i xyy^ 






PM 


1 A*37Q 1 9 


A , D 


AA — 1 9—1 QQQ 

uo 12 -lyoy 


US 5488631 A 


30-01-1996 


AU 


4133196 


A 


23-05-1996 






WU 




A 

A 


uy— uo — iyyo 


EP 0495708 A 


22-07-1992 


FR 


2671894 


A 


24-07-1992 






0E 


69200097 


D 


19-05-1994 






f\c 
Ut 


£. A 9 A A Art 7 

0920009/ 


1 


U4— uo-iyy4 


GB 2285371 A 


05-07-1995 


DE 


4447230 


A 


06-07-1995 






1 D 

Jr 


TOO OOC O 


A 

A 


io— Uo-iyyb 






US 


f- C A >l 7 O O 

5604/32 


A 

A 


1 Q AO 1 OA~7 

io~02-iyy / 


Dt 4331286 A 


1 c AO i rtn c 
16-03-1995 


a m 


1 1 1 C Q C 9 

lllbob2 


A 

A 


0 1 —A 1—1 aa£ 

0 1— u I - iyyo 






CD 


Uo44b 10 


A 

A 


99_A9_ 1 QQC 


tr 04oblob A 


AQ A 1 T Art 9 

0o-U 1-1992 


Uo 


C 1 A 1 yl 1 7 

51U14 1 / 


A 

A 


^ 1 — AO_ T QQ O 

0 1— Uo iyy c 






CA 


2041913 


A,C 


30-12-1991 






DE 


69126246 


0 


03-07-1997 






DE 


69126246 


T 


13-11-1997 






JP 


2040492 


C 


28-03-1996 






JP 


4233839 


A 


21-08-1992 






JP 


7048710 


B 


24-05-1995 



Form PCT/ISA/210 (patent family annex* (Juiy 1992) 



